Nowadays, number of cars increases in Iraqi Kurdistan. Duhok is one of the Iraqi Kurdistan cities where an enormous increase in the number of cars and population is noticed during the last decade. Roads were been mended according to the 1970s plans where the city was small and number of cars was few. Although the city geographically is located in a hilly area and between two mountains, mending roads is a problem of area. Roads in the mentioned city are quite busy due to the high number of cars, traffic jams can be noticed in every corner of the city especially in signalized intersections. The level of service (LOS) in most of the signalized intersections is F or E. in order to lower the high (LOS), a three leg signalized intersection has been chosen to do an improvement on. During the study the number of the cars (Volume) have been enumerated in all lane groups and the results showed that the (LOS) was E in the intersection. As a result, some solutions have been provided according to the site area and the traffic flow.
INTRODUCTION
In every urban, the signalized intersection is important for controlling traffic stream, safety, delay, capacity and level of service (Flaherty, 1997), Highway Capacity Manual HCM (2000) defines Capacity that it is related to congestion in intersections that expressed in term of level of service (LOS) by the highway capacity manual. Capacity is maximum number of vehicles can pass through intersection in a period of time (1 hr.) under specified conditions. The capacity of a signalized intersection increases with signal cycle length so that capacity for short single cycle length is low and by increasing the cycle length it will increase slowly (HCM, 2000) To evaluate designing, safety and operation of signalized intersections, it is important to assess traffic volume. The assessment is to provide enough data to analyze the intersections from the number of cars and geometric dimensions (Slinn and Guest, 2005) Because of the high rate of car-ownership and population growth in the city, capacity of intersections becomes lower than road's capacity. As a result, intersections cannot serve appropriately. This is due to lack of space and unsuitable cycle time length. Therefore, provision of solutions for congestion in the signalized intersections becomes inevitable fact. Regarding to solutions, auxiliary left turn lane and open through lane are usually provided at signalized intersections. In this paper auxiliary left-turn lane, cycle time and open through lane effects were founded at the same time at intersections to evaluate level of service before and after changes. The left-turn lane should be separated from through movement from all other vehicle to enhance the effect. At the same time, signalization can be adopted at which through movement for open through always be opened and taking into consideration that there is no pedestrians present. In this case, some overlaps between left turns and other movements are possible which can improve the efficiency of signals and delay time for drivers (Brockenbrough and Boedecker, 2004) Over the last decade, researchers focused on studies on improvements of signalized intersections with cycle time length or opening right and through lanes. In this paper a new idea is presented to improve signalized intersections with the combination between cycle time and geometric changes. These changes include opening left turning lanes on red phase which let the cars to pass on the left through red phase in one of the intersection bound. This will provide passing for 50% of the stopped cars on red in the same lane group.
Methodology 2.1 Signalized intersections
Signalized intersections are essential in every urban transportation structure. It carries huge amount of vehicles and pedestrians, which, in turn, cause traffic jams in crossing and turnings. Because of availability of many reasons as car ownership, economic and population growth, the carrying capacity of the intersection during peak hours can be exceed the intersection demand. As a result, intersection operation problems and safety risks are concerns. Also, the level of service (LOS) will be low and this will lead to congestion, increase in accidents, increase in fuel consumption, emitted gases and noise. Thus, the city standards of life and energy consumptions deteriorate.
Operational measurements
To evaluate operation of signalized intersections, many measures are effective and generally used. The most effective measurements are; capacity (volume-tocapacity) ratio and delay (Xin and Sulijoadikusumo). The HCM (2000) determines these effective measurements by lane groups. Lane groups include movements at which share the same stop pattern. Exclusive turns (i.e. right turns and open through lanes) are commonly counted as individual lane groups. Lane groups can be specified by approach for the whole intersection (Robinson and Thagesen, 2004 ).
Delay
Delay is defined in HCM (2000) as "the additional travel time experienced by a driver, passenger, or pedestrian".
Calculation for control delay and equations are provided in the table 2. The delay is usually derived from the driver experience that is available to the existence of the traffic signal including time spent in queue, decelerating (brake) and accelerating (Thagesen, 1997). Data has been collected by counting number of cars (volume) per each approach in 5 working days from Sunday to Thursday. Three hours are selected from these days one hour in the morning and two hours afternoon. Then 15 minutes analysis period is used as a typical period (HCM, 2000 
Results
Geometric survey and assessments have been conducted at the site to obtain geometric overview and cycle time of the signalized intersection as shown in fig.  1 . Also, traffic flow data has been collected and through the data, peak hour volume has been calculated. To calculate LOS, delay time has been found due to some factors and inputs as mentioned previously. All these factors have been calculated in Critical flow rate to capacity ratio, Xc=(Yc*C)/(C-L) 1.047 As shown in calculation tables, the LOS for WB and SB is E and for EB is D. According to HCM these LOS needs to be improved. To improve, some solutions has been conducted which are; changing green time, geometric changes with opening an auxiliary left turn in one of the bounds or combining both mentioned solutions.
Firstly, changing green time inside the intersection cycle time for all bounds have been performed and some trial and error has been conducted to obtain the best LOS. The results show that, if there is an improvement in two bounds the other will remain the same or worst. As shown in the table 5 below. 
Conclusion
The study is referring to improvement in three leg intersections in Duhok city, KR-Iraq. The result of the study is the function of the LOS which is calculated by its relationship to the control delay time (HCM, 2000) .
The result of the study shows that the LOS in the studied three leg intersection is E which is unfavorable and unacceptable LOS according to AASHTO (2004) . This low LOS is influenced by the v/c ratio. Whenever the v/c ratio is high the LOS will be low and via verse. As the LOS is unfavorable, the intersection needs an improvement. To improve, some solutions are suggested. These solutions were geometric and green time changes. Firstly, when changing only the green time in all bounds, the results from calculations showed that there was no improvement to be noticed. Therefore, this was not the required solution. On the other hand, when changing in geometric of the intersection which is only from East bound due to the availability of space area in the intersection, the result showed that there is no improvement in the intersection situation. Therefore, It has been shown from analysis that when one of the solutions to be used individually, no improvement will be found. Thus, both solutions were combined and suggested together. Analysis from the combination of both solutions gave a better LOS in the whole intersection. This improvement is for the current situations. But if the population and economic growth is considered for the next decade the LOS will be much worse than nowadays. However the current improvement is acceptable but to improve it to the best, it is suggested to construct interchange.
